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(57) Abstract: Novel benzy!thiazolidine-2,4-dione 
derivatives which bind as ligands to human peroxisome 
proliferator-activated receptor (PPAR) to thereby 
( 1 ) activate the receptor and exert antihyperglyceraic 
and antihyperlipidemic effects; and a process for 
the preparation thereof. Specifically, substituted 
benzylthiazolidine-2,4-dione derivatives represented by 
general formula (1), pharmaceutical ly acceptable salts 
thereof, or hydrates of both; and a process for the preparation of them: wherein A is -CH 2 CONH-, -NHCONH-, -CH 2 CH 2 CO-, or 
-NHCOCH 2 -; B is C1-C4 lower alkyl, C,-Cj lower alkoxy, halogeno, trifluoromethyl, trifluoromethoxy, substituted or unsubstituted 
phenyl, substituted or unsubstituted phenoxy, or substituted or unsubstituted benzyloxy. 
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g^K^f-;Kl0.2g,60.5mmol)i:^fb^ U >(50m\)RU 

%>m®*i/ 'J*^;^D7 ^77^ -(&tB& n-^*-tf-> : |fg 
x^;i,=6:lv/v)(3TJlti{Us 7.51g (47%)#3!Jlftlir^ £ Hferffi 

frS##fiii(En(m/z): 268(M') 

2) 

^]-2-^< h * is 7 )l 

2-* ^;i/^^--2-(5-^;u ^ t«Jri/7i-iHSf|ifji/ 

(7.50g,28.0mnol), 'J i>* >-2,4->**- >(3. 94g,33.6ninol K £ 

^■J ^>(2.80ml,28.3miBol)S^x^y -Ml00ml)£*13- U 141$ R8 

*7k£fln;i 30#m#bko#fffib££ii£«sxu x^y-jvsrf 

H*7}tffflI(Er)(in/z): 367(M + ) 
3) 
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2-[5-f(2,4-^t^Vf 7V U v >-5-^ V r > )* * )l]-2-* h **, 
7 x x;HBEgx^;i/ 

2-^i^*-2-[5-[(2,4-y^JrVf7V 'J ^>-5-^ 'j ^ > ) * 
^•;i/]-2-p< Y*i/7 i-;HSfKx^;i/(6.18g,16.8mmol)^|^K 
(100ml U«#Tffi*&»*(46.0g,706imol)£;&n* 24 BtP^g 

tSJfftbfco ffi$&£$3*U 1*8$* UttttSfltl Life. B.'gim* 

2.71g(50%)<DllJSft£^£iffe)|ft*h LTHfe, 
®«^«fffl(Er)(m/z): 321(M t ) * 

(HJ60J4) 

2-[5-[(2.4-e;^» vf-Ti; u ->->-5->r U ^>m^;h-2-^ h 

2-[5-[(2,4-y^JFVf7V U v>-5-^f Ur>)^ 5 L ;U]-2-^ h * 
i> 7 x -;i/]KRxf-;i/(l.29g,4.0lMol), A gift (20ml )£ tfffg 

(20mi)^?g^u i.5#fmnmmm.\,tzo an aw a ufe 

^i$Mb^ zkffi&f£$ IT 1.13g(96X)©£jlfb 
SS##rte(Er)(m/z): 293(M + ) 
(SIM 5) 

JH4-( h >) 7 )V)7 i>M-2-[5-[(2,4-yt^rVf 7V 

■J 2>±j 'Jt>)^^]-2-^ h»->7x^;H7t h7$ K 

2-[5-[(2,4->*;fr* Vf7^ >J *>*>-5--f 'Jf>)^^]-2-^ 
:>7 x-;U]»»(440mg,1.50m«ol),4-( h U 7WD^jk)7='J 
>(242L,1.50mmolh h 'Jxfjl/7 ^ X210L, 1 .51mmol M> 
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^•^;Uil/i7> K (5ml) £S£U T ;u:J>3*H&T* 
^T^7y 'J >»*>*x^M228L,1.50nmol)*an;t fcoMT 1 B#fS 

IiMf(EF)(i/z): 436(M + ) 
(HK&0J 6) 

iV-f4-( h U 7^P^ Qjl2 ^-^1-2-r5-r(2,4-v^-^r s l±T_± 

#-[4-( h 'J 7 frtu * 3-)\,)y x-;t/]-2-[5-[(2,4->';>f-*y 
1/ 'j >-5--f 'Jr>)^f;i/]-2-/ h^i/7iz;i/]7irh7> F 
(300mg,0.687mmolh 10%'* 5 V AjS8rg££ (300mg) h ^ 

tFD77>J:i^ (2:1 v/v,40ml) 

U M&KTlumE 392kPa T**fgi»£fi : o£o S l£ i& 7 & 84 $£ 

m«? n-^*V> : ^^x^;i/=2:lv/v)(CT)liSi L, 172mg (5755) 

194.5- 196. 5°C; 
%&frtifm(ZV)(*/z): 438(M + ); 
7tMfttifM(%) C 20 H,7F3N20 4 S: 
frgfc(X) C, 54.79; H, 3.91; N, 6.39. 

mmm(%) c, 54.62; h, 3.81; n, 6.24. 

5-[(4-p< ^^izjH^iJr>]f7^J 2 y-lA-V *> 
4-t h *>"K>X7il'ft K(20.4g,150mmolh^T ^ U >>* >-2,4- 
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V* >(21.1g, 180niinol tr^'J ^ >( 12 .8g, 150mmol )£ * y - 
;K 150ml U 18^KiJD^ji^tUfeo Sfc^&flfft LfclgS^a 
«Lfco i,t 11.2g(32X)CDltg{b£ti££t 

x^y-;i/aoc*-C*tt«<fcj»LTHt: 18.1g(5U, ^fj- 
WS#*/ffiI(Er)(m/z): 235(M + ) 

5-[(4-^ ^'>7i-;i/)^f'j7 : >]f7 i ;'J^>-2 ) 4-i' , t> 
(6.00g,25.5mmolK 103^ ^ :/ £ A fi^fgftj^ (6.00g) h ^ 

b l«'D77>i:i^;-^i:0l^SI (2 : 1 v/v, 300ml) 
U g&KT*/JfCff 294kPa ^Tk^^JD^fT o fe 0 5Jfo*$7&fl4& 

fcB$ n-^*V> : ^^Ji^;i/=2:lv/v)(3T!lt^U, 5.84g (97*) 

Mfi7>*f1i(EI + )(m/z): 237(M + ) 

(#Uf50»J 9) 

5-[(4-^ h 5- v-3-- hP7i-il/)y 2 !2 2 y-iA-Vjs- 

y_ 

mmm (100ml) *£ig-*tf?£#T 5-[(4-^ h^r'>7x-;u)^ 
U v>-2,4->?^>(3.56g,15.0mmol)^^fi-roinx.f-o 

i^tt 3.O4g(72%)0£jHb£«3£ftfi£il£ LXmtzo 
HS##ffiI(Er)(m/z): 282(M*) 
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(nmm 10) 

5-[(4-^ h **>-3-- h D 7 x_;i/M ^^jf-T ^ U ^ >-2,4-^ 
* >(3.00g,10.6mmol) , 10*^ 7 ^ * A & (2.00g) & 

l^ixf;i/J:i^y-;^ol^i§i (1: lv/v, 200ml) £S£U 
SSCT^oaiE 294k Pa "t?* JR»Jn o fc 0 £Jfo& T'&Mm £ & 

ft n--NJp-y> : »ttx^;u = l:lv/v){CT«HB!U> 2.55g (95*)© H 

St*^«f«(Er)(m/z): 252(M + ) 

(HKS0J 11) 

5-[f4-^ h ^r->-3-[3-r4-( hU7^tn^f-;H7x^ji/lH;u>f K] 

5-[(3-7 5. y-4-p< h^r>>7x-jk)^f;Hf7^J ^ >-2,4-i^ 
*>(378mg,1.50mmol) t I^tK^ h 5 h K n 7 7 > (5ml) 
T;nf >£ffim4>^Mif #T4- h'j7;^D^;KV^>7t-h 
(0.236ml, 1.65mmol)£Un* 6Ri||fill#bf;. -HftttBSfcS^* 
^l«b> &W®Zm<b*?-U >X'nm&L, 375mg (57%)©£Sf"b 

ffll^ 202. 0-204. 0°C; 
R*#tfr«(Er)(m/z): 439(M + ); 
7G*£#r*(X) C, 9 H l8 F 3 N30 4 S: 
ir*f&(X) C, 51.93; H, 3.67; N, 9.56. 
2S8I«(%) C, 51.80; H, 3.60; N, 9.58. 
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(mmm 12) 

5-[(4-^ b dr->-3-_ h D 7 x 3- V ?y If 7V 'J v >-2.4- 

4- p< h ^^>-3-- M^>X7;i/7t h*(4.00g,22.2mnol),^7' V" 
V > -2,4- *J * > (3.10g,26.5mmol) , SiTV^Ez^A 
(3.40g,44.1mmol), P^(8ml )£ tf^- > -If >( 120ml ) £ b > gjtS 

U^>tf >&tt*20%© T-b N >7KT-^ff U 5.50g(88%) 

Wm.ftffimiV){n/z): 280(M') 

(mmm 13) 

5- [(4-p< h *>>-3-- h □ 7 x-;i/M >j 7 s > 7 V U $; >-2,4- 
:>*;*>(841mg,3.00mmolK :n * >> -;K 20ml )R 10ml )£ M 

^MM^Tm^-r-r(II) • 2 7k*nlfc!(2.26g,9.01mmol)£'J>g 

ith'J 7Ar&$bSlgLT641mg(85%)©i|jito£t)£St&&$- 
*h LTHfc, 

ICS#flffii(EP)(m/z): 250(M*) 
14) 

7 x ~ ;i/l-2-f4-( h'j7j|/ta^^)7i^jl/l7tF7; K 
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5-[(3-7> ^ h+y7i-jl/)^fiJf>]f7V'Jy>-2 ) 4- 
v t >(561mg,2.24mmol h 4-( h 'J 7 )U * □ * * ;U ) 7 x - ;u p ^ 
(460mg,2.25mmol)£t>' N,N-i/ * f jl/*;i/A7 5. K (6ml) 
7 A/in >^HMT-7K^M^T h 'Jxf;i/7; >(250mg, 2.46mmol )R 
Vi" T J U >m. v^^;K0.37ml,2.44mniol)^^D^fco^ £ (C^Jc^T 
20 frmW'& 6 B#f!BM&8i# Ufeo £J«£*7j<*f::a£jffm Ltzfe 
mZtil&Ltzo & m*7km'&&m L 873mg(89%)<Z) ^®>fb ft 

ICS##fiiI(Er)(iD/z): 436(M + ) 

(nmm 15) 

th[2-* h^y-5-[(2,4-y^-^Vf7'; U y>-5--f ;H7i 
-;H-2-f4-( F'J7Jl/^a^f Ji/)7i-;i/l7th7> K 

tf-[2-p< h * ^ -5-[ (2, 4->* t^rVf7^'jy>-5-'f'Jf>)^ 
;i/]7 x - ;i/]-2-[4-( h U 7 p * ;i/ ) 7 x - )v ]t -fe h t ^ K 
(610mg,1.40mmol) % 10%/^ i7 i/ O ASj^Stt^ (600mg) Stfffg 
x^;ui:x^7-;ui:(DrM^^«l (1 : 1 v/v, 150ml) £*I£U M. 
&IZTW%E. 343kPa "T? * * » ft] o fc 0 £ 
LStr££?I*g Ufc 0 J; S L 598mg(98%)<Dft 

HI/& 147.0- 149.0°C; 
IC*##rflI(En(m/z): 438(JT); 

Ttmfrffimn) c 20 h 17 f 3 n 2 o 4 s: 

ftnm(%) C, 54.79; H, 3.91; N, 6.39. 
^$m(!0 C, 54.71; H, 3.88; N, 6.33. 

(nmm 16) 
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N-* h * v -N-* 3- )l>-5-*)l > )l-2-* h^->^>XT$ K 

fi*0 l&mftfr&m ¥ 1-316363] CD 5-*;i/ * JU-Z-J. h*^>£ 
S#&(6.70g,37.2mmolK h 'Jxf^T^ >( 13. Oral , 93 .3mmol )£ £>* 
*-D n * * > ( 200ml K^lfliT^P D^iif ^ 

(3.90ml,40.8mmol)$:il0x 20 #Jf # Ufco ^0-/^;^ K □ 
* * > • ^$JS(4.35g,44.6mmol)£;&n;i 6 B#f^&#|#?£- 

&5fcgL£o lmol/1 igiL zk, fSfQj^mTk^ h y A 7 .k 

: ^^^^;i/=2:3v/v)(C-CH^ 6.56g (7920© ^M^b^ £ 
W&ftffim(EV)(m/z): 223(M*) 4 

(mmm 17) 

iV-p< l>»i/-Bf;b-5-(l,3^t»V7>-2->f;H-2^ S * ^ 
>X7; jf 

b * > 1- )V -5- ;i/ S ;u-2- ^ h * i/ ^ > X 7" ^ h* 

(6.56g,29.4mmolK ^f- 1/ > ^ U n — ;u(8.20ml, 147mmol) > p- h ;i/ 
:£>*;u* — 7KfP^l( HOmg, 0.578mmol h 100ml )£ 

&£U£ l;&*£fl8;!kgS£ffi^T&fc£ b&#£ 4 ^HjI^ tfeo 

*) ii 7 )l* h 7 4 -(m&til n-^^r1t> : Kiif ;i/ 
=l:2v/v)(CT!|f S3 U 6.60g (84%)cD SI{k^% $ i: L X 

ftS##f<I(Er)(m/z): 267(MM 
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(mmm m 

h + i/-Hf;H-(l,3-yt*V7>-Hji/)-2-^ h 
^>XT ^ K(6.60g,24.7mmol)£fl£zk^ F 7 t F □ 7 7 >(200ml) 

U it^T 3.0mol/l cfc 9 <t * 7** > t? A <D x — 5=-;i/?g?& 

(24.7ml,74.1mnol)£i$>o < iTLfeoiiTls«7i*^T 1.5 mm 

> : WKxf-;u=4:lv/v)(CTmS5i Is 4.31g (79X)© gtSftl^ £ & 
Mg##riI(CP)(m/z): 267(M+H)' 

□ >BEiSx^;u 

18 7k x - ;i> ( 15ml )*fc*frai#T**fls* h U A 
( 940mg, 23 . 5mmol ) * An * N * tc j^K is x ^ l . 66g, 14. lmmol ) £ tin 
X^iSiCT ZOfrtUft Ltzo&lZ 5*-(l,3-$;** V 5 >-2-f ;u)-2'- 
* h * *>7*-tr h 7 1 y >(2.08g,9.36mmol)i:J^zk7 i p 7 t CD77 
>(20ml)&tfx*7-M0.05ml)£?l£U ® o < ^TUfco «S 
7B#fSilalUf::o$ft&£jfo&£ 2mol/l JS8(20ml)£#& 
x^M30ml)©&&tC*^8t#T»$>o < *) &^£ c £#5?im 
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'iiJ^i^D? h y 4 -(®mm n-'s^it > : ft » x ;i, =3 : 

iv/v){:tnib, i.44g (52%)(Dmmib£®zmm&mwi®£ ur 

©*^#f^(CI + )(m/z): 267(M+H) + 
20) 

3-[4-(h 'J7;i/tD/f ;i/)7 jin;i/]-i-(5-^;u $ ;u-2-^< h * v 
7 n;i/)7D/-i > 

!ji7jcrh7th*D77> (7ml) 4UC zk ffMb ± h 'j -7 A 
(190mg,4.75mmol)^^Dx., 7 )in'>%m%, Ik&j&tfrT 3-[5-(l,3- 
^t + V7>-2->f ;i/)-2-^ h^r>7x-ji/]-3-t + V7D >!£ 
Kx5 L ;K1.40g,4.76mmol J^J^tKt 1 h7tFD77 >( 10ml )£ Mfr 
L»3>o< DlTlfco^SCt 30 7>if#&4-( h'J7Wo^;H 
^Vi/'^yp ^ K(1.30g,4.44mmol)$r)^7k7 1 h?tFD 7^>(3ml) 

mi- h 'j -7 a^^^u tk> fia^n^mzk-cjiB^^^^^Tk^KT" h >; 

•7AT*3£$U®i|igL.£o SSHS^'i^i^D? ^77-f-(S 
tti^ n-^*V-> : Sixf ;i/=6:lv/v)CtiS U 911mg (61%) 

fC*7}#ffit(EI + )(m/z): 336(M') 

(mmm 21) 

5-C C3-T 3-T4-( h U 7;i/^D^f^)7x-^]7D/W>f;H-H h 
JF^7x^jl/1/f' Jf>lf ^>-2,4-^^> 

3-[4-( h <; 7i^D^;i/)7i-;i/]-i-(5-*;KH-^ 
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7 x-;i/)7 , o^'>-l-^->(900mg,2.68mmol),l,3-5 1 T^ D ^ >-2, 4- 
V-t >(377mg,3.21minolK U ^>(265L, 2.68mmol x * y - 
Ml0ml)£il£ U 13 ftM3%Ufc.&*&**tt&T*tttt-efttt 

906mg (78%)<7)ilMtf:i§rtJ£Sf fi*SH£ Lxmtz 0 
gmfrtitm(EV)(m/z): 435(M + ) 

(HflgflJ 22) 

5-[[3-T3-r4-( h 'J 7il/tP^f^)7i-jl/l7D/W^H-4-^ h 
^r>>7i^;i/]/f 7';'J^>-2,4-yt> 

5-[[3-[3-[4-( h »;7;u^-D^^;u)7x-;i/]7 , D/w^ ;u]-4- 
* h^i/7xz;i/]^f 'Jf^ T V 'J >-2,4-^;fr > 

(500mg,1.15mnol)a03S^7^'i7 500mg£tf^ r 9 fc K 

□ 7 5 >(50ml)£?g£- U«m,E 392k Pa ICT 8 B# fffl * BE * & «;&n £ 

y;^D7h^77^-(Sttii n-^^^> : Kgxf ;i/=2:lv/v) 
fcT»«U 444mg (88*)0 £ £ LX'&tzo 

103.0- 104. 5°C; 
W*^«f^S(Er)(m/z): 437(M + ); 
Ttmfttifmtt) C 21 H 18 F 3 N0 4 S: 
Wr&m{%) C, 57.66; H, 4.15; N, 3.20. 
^^HiKX) C, 57.84; H, 4.10; N, 3.25. 

(mmm 23) 

H4-(7xy^ri/)7x-;H-2-f5-f(2,4-y^^Vf7y U S?>-5- 
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Witi 82.0- 84.0°C; 
K*^*f«(Er)(in/z): 462(M*); 
7tmftffim%) C 25 H 22 N 2 0 5 S • 1H 2 0: 
WrWm(%) C, 62.49; H, 5.03; N, 5.83. 

mmm(%) c, 62.21 ; h, 4.94; n, 6.07. 

(mmm 24-26) 

11 tmmiz ^xm 1 (Ditsmzmtzo 




24 NHCONH 4-Me 171.5-172.5 C„H„N,0 4 S ft JHt;C59.21.H4.97.N10.90 

§&*ffi:C59.41.H4.95.N10.84 

25 NHCONH 4-CI 236.0-238.0 C„H 16 CIN,0 4 S ft *ffi:C53.27.H3.97.N10.35 

SSHi:C53.66.H3.83.N10.11 

26 NHCONH 4-OC,H, 195.0-197.0 CHj.^OjS ftJlffi.C57.82.H5.09.N1O.il 

ISSH1:C57.57.H5.04.N10.05 



(nmm zd 

5-[(3-T * J -4-t h * > y x f^]f7'; U V >-2,4-iS 
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#>(250mg,0.991mmol) (10ml) £?g£L*^ 

m#T 4-1? any x-;Hf&(178mg,1.04mmolK l-[3-(y^f;i/7 
^ J )7u K;i/]-3-x^;i/*;w^s;-f * K*Ktt(228Bg, 1. 19mo1) 
SH0i*^T 20 Uito EJfc*£ jgft;^ U >t? 

» tB Lfeo ffiffltttt 5%tttt^ t§fa^&7kf&:>- h U ft ft 

T^©I^^«tSMSl> 327mg(82%)©£Bfc£«j£JRfi»* 
ill^ 182.0- 183. 0 8 C; 

nmammtvHm/z): 404(m + ); 
7tmftmm(%) c 19 h 17 cin 2 o 4 s: 

ntnm(%) C, 56.36; H, 4.23; N, 6.92. 
nmm(%) C, 56.27; H, 4.16; N, 6.88. 

(mmm 28-36) 

nmm 27 tmmz. iti 2 ©fc£&*»fc 0 

[«2] 
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mm 

m 


A 


B 


RE An V 


5TT fcfc Tf 


7z 3r yf m (%; 


28 


CH 2 CONH 


4-Ma 


183.0- 
185.0 


C 20 H 20 N 2 O 4 S 


ft JKI;C62.48.H5.24.N7.29 
ISSHi:C62.32.H5.16.N7.21 


29 


CH 2 CONH 


4-OMe 


124.0- 
125.0 


C 20 H 20 N 2 O s S 
•1/4H 2 0 


ft JHI:C59.32.H5.10.N6.92 
HlHi:C59.43.H4.90,N6.89 


30 


CH 2 CONH 


4-Ph(4-OMe) 


205.0- 
207.0 


C 28 H 24 N 2 0 5 S 
•1/4H 2 0 


ft JHI;C64.92.H5.13.N5.82 
Hffl«;C65.15.H5.06.N5.76 


31 


CH 2 CONH 


4^Ph(4-Me) 


189.0- 
191.0 


C 2 »H 24 N 2 0 4 S 
•1/4H 2 0 


ftJHI:C67.15.H5.31,N6.02 
£5I«:C67.36,H5.27.N6.08 


32 


CHjCONH 


4-Ph(4-CI) 


193.0- 
195.0 


C 25 H 2! CIN 2 0 4 S ftlHS:C61.85.H4.46.N5.77 
•1/4H 2 0 £Slffi;C61.91,H4.41.N5.72 


33 


CH 2 CONH 


4-OPh(4-CI) 




C 25 H 2 ,CIN 2 0 9 S ft JHI;C60.42.H4.26.N5.64 
£3HI;C60.12.H4.28.N5.47 


34 


CH 2 CONH 


4-OCH 2 Ph(4-OMe) 


140.0- 
141.0 


C 2 ,H 2e N 2 O e S 


ft JHi:C64.02.H5.1 7.N5.53 
$aiii:C64.03.H5.25.N5.38 


35 


CH 2 CONH 


4-OCH 2 Ph(4-Me) 


158.0- 
160.0 


C 27 H 28 N 2 0 5 S 


ftJKl;C66.10,H5.34,N5.71 
HaiA;C66.42.H5.29.N5.63 


36 


CH 2 CONH 


4-OPh(4-Me) 


186.0- 
188.0 


C 2tt H 24 N 2 0 5 S 


ft*<I;C65.53,H5.08,N5.88 
*Siffl;C65.14.H5.19.N5.75 



mmm i) 

mmmm&Z&k£ Ltz lOX^tf Ham's F-12Jg%(CT 

%n Lit cHo«esatc x mmnm^m?® dn&Gm&t thg ppar 

a&Vy <D *fe£mmBiocheBistryAMZ,M L >ttmt<Dte& 

(STRATAGENE ft CD /? 9 * h iP- •*? 75 * * K 

(Promega tt)*'J^7i^ h7^ >lz X M ih&ttS (3 X n b ? > Z 
7x^>> 3 >Ufeo Z<D'&&&ib£®}%.Vttmfc&%) (PPARyOD*f 
mmm tbX h n y * \/ >&t>'ttf^ * >/> N PPAR a <Dttf& 
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mmt ut(8s)-hete) *dmso(csa»Ux dmso ommmm w 0.01% 
tttz&o ^mmmmmzmik Ltz^^m * ios#t? Ham's f- 

[S3] 





PPARa 


ppar r 




EC 50 (|iino/l) 


EC 50 (|imo/l) 


6 


0.60 


3.30 


11 


0.55 


0.43 


15 


0. 86 


1.10 


22 


0.80 


0.40 






1.15 






0. 72 


(8S)-HETE 


1.30 
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